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4 Claims, 9 Drawing Sheets

Female Connector
425




US 10,553,992 B2
Page 2

(56) References Cited
U.S. PATENT DOCUMENTS

3491330 A * 1/1970 Barnhart ............ HO1R 13/6453
439/681

3,566,340 A 2/1971 Jayne

3,971,609 A * 7/1976 Knecht ................ HO1R 13/652
439/102

4,077,693 A 3/1978 Briel, Jr. et al.

4,159,862 A 7/1979 Funck et al.

4,764,129 A 8/1988 Jones et al.

5,254,019 A 10/1993 Noschese

5,273,462 A 12/1993 Huser et al.

5,370,548 A 12/1994 Laudereau

5,688,147 A 11/1997 Coteus et al.

5,930,496 A 7/1999 Maclaren et al.

6,302,745 B1 10/2001 Landis et al.

6,701,400 B2 3/2004 Hayes et al.

7,660,028 B2 2/2010 Meleck

8,075,350 B2 12/2011 Heggemann et al.

2006/0002690 Al 1/2006 Stwertka et al.
2011/0207347 Al 8/2011 Hiroshi
OTHER PUBLICATIONS

Mann et al., “Dynamic Keying Assembly,” U.S. Appl. No. 15/831,788,

filed Dec. 5, 2017.

IBM, et al., “Connection Alignment Pin with Selectable Key,”
[P.com Prior Art Database Technical Disclosure. Original Publica-
tion Date Jul. 1, 1972. IP.com FElectronic Publication Date Feb. 25,
2005. IP.com No. PCOMO00077399D.

Mann, P., et al., “Dynamic Keying Assembly”, U.S. App. No.

14/162,973, filed Jan. 24, 2014,

* cited by examiner



US 10,553,992 B2

Sheet 1 of 9

Feb. 4, 2020

U.S. Patent

V1 "Old

801

czL_ S
901

(821A8(] 410108UU0Y) B|BWS
PUB 32IA3(] J01038UU0)
a|e Jo buiidnon)

801

GCl

1402

g 001

¢Ol

00}



US 10,553,992 B2

Sheet 2 of 9

Feb. 4, 2020

U.S. Patent

140]

(821A8(] J0JOBUUOY) B|BWS
PUB 82IA3(] JOJO3UU0 D)
a|e Jo buiidnon)

dl Ol

¢cOl



U.S. Patent

Top Vie

Mated State

Female Connector

Male Connector

_225-

200

'-ql-"lpllu\ll,ll-q.iy--pllu\l
m

LEELL Y] - - Fewwdpprdinn

Fl
mhdgnipnirryinuipnhignisnis
1lllllill!h‘lillllll-llill!l
anfrnbrabhrfantfapeidusiorrbrabhiy

LY -
Apndgpbpaphinnipntppirdn pippid ol
(L FR LIS RN NI RN LE R FLE NN | )]
atrphdpgndipguddabhdantaphignignd
s P dsp e A hnd Al F s p N n
IKLESN AEFd ETARTELLE S P F& AP AR FLEFIRNFLLINEN]
spmrrsrrairmAE RN A r TR rrm i Tranirpmhrn LA LN LN LN SRR N
rlluqll,ll.qc:;l-rlluqllyilgi

h'l!lll\'Ill
FIIlrl‘rllhlllllliillll‘rll! 2 TdEEFENELENEE
jlhilh 11 L hllil;li End py el rpn b s hdanbgubdchdprpa b iahd

N L
i!'!hlii dp i p U gl p g g ldpy HT A %Pyl g bd p g dp TSNPl

BT LN d T BN s BN R EFY FYER N AND

TrE N AN N NN L P LN r NN AR NN T Y ’ :
. FapatmecfpvdresfauFanigns fuhf

L LR L L R L LT L]

r
fuln Bl bk e B dd A B b dd R B E [ ] LB PR NEENRERY NN NNSNERERNEELNNE]

lilLll:ir;nn:ul!;t!rnqltir;!

v v LR RN R R R R RN L
amEgnE LR RN LN Y L LAY L l'llllfh'fulllh'illlflllhiih
comran (EELRTREREERE]»cmr-anr FREEERLELLER LR ERY RN LY ]

Ea g hd gy Jhlilﬂinil daghhp S rhdpg By Rdgh ¥ pNpdprkyd g

|--|h1uiii;triurpql-|h13¢l;

LR R LR
#1--1&-{--:
[ LI N LI RN ]
LR FREY Y
TAEAFERRTE R

mmhdrpdepdy hrphrnhdmpd e ke her e e g
-

Y AL Y T LT L P L LY L Y
LR RS B2 N B 1FfEanmr EYNFEEFFENJdESFYFEET"EELF e
lf.Ii.gl,u

5y |
A Lipundipnt
- dansenmaen FERY IR
:lir!hrl - = rubkbramru
hapundpmbiprw mhppraw whrgudpn
ArENJEEE=T N4 8 . EET* EalLE . LEFT YL
AR FANFEEATS FEENTEERS X ETEETFRRE
|t-p;-i|-- [] ; T ELE L RE
L) W, LER L L]

FEEAYTETTR
T ApREgy

L Err LTI

[EEEERTLEYN rr+ randaar
LFEIRT L L LT L
AENINERE llJLlIihl
el ru b da ERNY
ATdAp%E

rEL=
IR Y | . ke w - L EL)
PR LTS " Fy N FL Y LY I\ll;ir.
LR L EE LR RL] »rawmrn-rn LEEEELLRS nrru=sran=u Gl L]
] B EEEN Y i ] 4y LEp LE IR
AR FALLFANTA [] ihl!lhl!i EINETARNS
FexrrdrErdank / T "=mErrrd'w
WA gl iy, Al Egy Pl

1" CET."TAKI

ihlilﬂlnil

Fl . .
LFI R RN R ERN N 3 E AnfigwFan
L LEL LY - A [ F T Y ELL]
FipmsmEsE RN x ] ETAEEELLE
IREL A LI RN - - re’s WENEEEN LR
shdrmnsos TREFEEFEY FI . FRLEFLL L] R pm -y ry
XFErorn R TIEAFEARTERY ERFERTTL ) L riaxanrs
mm iy LIEE LR N ) LT b rshnnpd
LLALELL] 4 LR L LY

LIE] [] L) LR L] LIE] [] = LR L] LIE] [] L) an [] LRI - LI L]
L LR R R R L Ry T R R R P T R A E R R R R R T P Y T ]
L] * 4 o L L]

#-rl--li-hi-!i'-ldtri--ri-it- * ld-ri--l--#t-!i--ld-ri--i
Iﬁ;ll.ilfqI:‘llgh!ﬂ;lliiliqrp'l:.hlfﬁlriil’qri'llrhlf\lrilr
FENFEENARYFE N "ENLF NN RN

L)

. . . -, . s r
Ippifasfaailpnbighlipnifn s fanipnbdphd g rphlfpuipnhdpdgp ub sl ipuippyd

AN R RN ERS N LENNEERNEILERIEELLENLENNERRERILEFINEFSRENILRNNERPESFER FI5BNESNENLENLRENFL

Ahfpabpptdnvirrbrahipnipgntdahfirasbrphingnipgutdnhfastrabhinnignddabhfdnnfan
bk feefdn bbbt P d ke dnph bbb hdafd s an i bnd bl sl s h N an hdn bk dm]

saLIE s EESY P IR L AT LR N s RS R F FE LT LA SR Fs I P e PSRN I LR Sy R s e T A R R

ralppudpndprpphepudpnlipprrasdprphprnadpnitrwrsranipnhprnndirnis
ALFd LB dp mEa LY ]
AEAFERTE

FRETINAF AESYTTFEITTA [ nm AIEYTIFEFAR - LEL
L L R L L L A L L L R L L L L R L L R L LT

AN EESF S AEAdEFYSd E N FEELAEE EFEAAEE S E N FE R T FEENFrEAAEESE R EFE N T FaFrEdA.E N SR EEFAE'S

lhll!1;l!i:h!l!ti:hllifpl!irhlliiﬂlhlliigl!ilhllitjlhilnipl!il&lriij!
- Hipg gl p i SR Fp g g Nl p el AL pwE

wraEFrannd TAN
whErrdiaunrrd=~nbrrn

ir!lpilﬂiﬂllh*;llirllrhliiElltipllil&l:hlﬂl‘llhlpllil&llhljliilhlpil

'lp¢ FaFp P bl RN TSP Ml Rl RN TSGR I Bl RNk ¢ NSRRI Tl pwd
: [ L] ]

EFLwTTINN

u a ELLESUFFE LR A LLESUFER a
ipgirpxrangipnrandrnirpsranipnhppudpnirghrgnipnbpn T higphapgnippbppur

R AN RNy A AN r R O P T FpE N g N A N AN P ANy N A g E N LSS kN A IR B AW ELT

ATFEE"EE S FERFAFSLA S FEE"EEIFARAFSFLA"SFE S FEET" BRI FRALAFALAT A E A FEE"A G FALFA N "N

LR LE LR E LA E RLETY
FEEFR TS ENTENLFEEFEE RSN
.--,..;.l-rlqul-1-l L ]
n

InbkasfannsicndrsbrrandantTannisndrabranbdandsrhlanirsbrnrdandsrhrandrnbrn
sipphdguippirgsanipnhdguigpirphlagipphodpgudppbpgphidgulipphdpudgphpuhdy
A E N s N R PR Y Sl A D s D N A A PR Y FrE N AR N s BN A FLE T rE AR N N B NI L F NN drEd
flirri-llirllill1r-irrl-rl!rllillirllrll'rlirllillﬁrnlrlirllifliilli

4 .
AsruEid A Rd EREALESS IIIIIHI'III""I.II’I [T IlHI'lfII'illiIIIIIIHIIJ.I"I'HI

TFFEFAEYIFESRFTINIFFEFANNYF R ST FANNNIFEFANTITEFY TA NN IFNFANTITFFF R AR
L L L L R L L L R L L R L L R A L E L L AL L)

Hlﬂ-li‘jl-Fl!ﬂ'l‘ﬂlﬂ.lhf’l-ﬂrﬂ.ll‘ﬂlE-IﬂQJl-Flﬂ.ll‘jlﬂ.IﬁQJl-ﬂlﬂ.II‘II

HLg Rl p A g T PP I Al gl g TSR Fp I Al p B BT T p Il Rl
- ] L] L nam

o
IR IETY)

b m L | L L ]
TRy L Ly ST Ly Syl Ay

I ENFE NS FEIFFFFES"ENNFEESFEITETIFEN"EENFEE" S ENd Sy E N "EENFEE"FLR"RENTR

Ay A g N r g N P T Aphldy B A ph Ny Sl T Fph By Bl pE N g Al N A r By B Ay RN F TN d e

AEEFE R TAN I N FE NI A AR FEAAS A A S E N FE R T FEARFA LA A RSN NP R A FALFANFd R Ad R LT A E"
rrdisrrrindirrd=ahrrrarrrriadirrd=nhrrrirrrinirrd=nabrrrebrrrahnirrd=nbrrn

T E R A P T R e F S R A N PR PR FE T A RS Ry

Feb. 4, 2020

Bamg hapdmd N un A b bt Pl nbd

Sheet 3 of 9

erent Male Connector

FENLEENFASLAA
AR FREFRS I}
P Fp gl ghdphdp

. L] - .
dignippirprfaglippghdpuipgpipgubr
NN RN BdA N AN AN NN RN I EAFLE
AbhrabhfpntpptduwicrLbranfahignd

dagdmh e fdaphah G ba Al dapn
FiRT ALY ELEESYI P AL R T ALY FLE P

ql-,ll,qu:;l-rlluqllyil"lpl-
.

lilllh'f!lll\'jlliilﬁl

LR LY &l

md g kpoah by
lﬂ#htﬂthl%
1

LR LR ST
" AmrmEn
Ipn A B F g
JEFIEREN"
Tl R I LI )

Inakmfakegh
REL R RIRTFEN

rBERELLERLER)

WE Iy LA L E
EFLLENRL
1.1-.\-ru

LIRLN |
L FeTRALER
1'Ilh:li1i

[ FREN T NN ]
AL L]

NAEEFENLENINEREN
Arhd g b fxhdghdmgwd
RIS Fp i p g i g &
LA N NN RN P PN AN A NN
L L L N L R R R L L L)
[N ERRERE NRYE N NS EERERNRNFENLIENFY]

EfdEYdENAENRT

Al dpri gy hdp

mndpudpuias
LY R Y
qu!:-lrll-

Adegepd=
‘.‘h.f‘.'l

IIlII1IIIrI

Ii:lillilii
Sr'pudgndpak

1T dmld pu 1y
ImE B AL ERIL

a
fa kgl A
A Fnd kdtdm
m¥ i kpah dy
ErYELE T ET S
1. EEFE X
Tk RTFRIT AR
TR NLERE
IEFE R LE L ¥
" AmrmEn
Ip A f B F S

du1CEmbkTihl
Ipabrepa+mm
FETETFETR!
BT LELYER Y
LICIRN B N LY |
Inabkfakegh
TLWETrY =AY
m ke
| - [

Il.ll.hr¢
EYTYT T EYETESAL
L L L L

nakdrkdakdr
LRI L1 ET
EELENINELEN
Bz hdgmdpgnd
1'!"!"#.‘

= .-p.-;i-*
EF s EFp AR
HTrFEET"IEN"ENENY

Ephd gy iy WAy

-
hfigpnFinkgut

desEr T s s
I A EE N LE N LFJ
L E IR R FIY |
TrAasFaLFENRT
refhlegopam
o ALE SR EF,

US 10,553,992 B2

LR

llli!‘bril dgphsphdgnipnippwidgphpphignip
wrhirnran: PR E NS RS R NI NI RFLIEFEY IR N ]
EAER IR A e hdanignddanfdgnbaphignisndpa

remdFdaesn TR EEFITREREFFEFEEFEY FENE FYE Y F
itar vy TELENFERENRSRLNRYY FLE FIN N ERY

LR LA A LN resranipnar s re1randipnhr
TR Er Y "-pl--\--,---q-i;--p---\--,-
LER L B e [ ]

LN FA R rm

Bl Ffg Py iy l‘lihlf!‘llhl

IFTARIrEJAE N SN EN/ANIAATIN AP N AN
I [ L FRALT L LN RN hlliijlﬁ lt!p!lil
[T W b i p o bl B B AT p R IR Tl WPy
PR RN Y R s db O R E N L P FeN A rE AR NP HALY
an-rnsrnh- RN NFERFERY LR TN NIRRT N

LEERTER JENNNRNRYS NNES FEVENRNENNIMNE.]

imEmw-xrw= RENYVIESENENRNRY RIS RN RN,

nagnrpayep. EEEFELTFEINE LY FFAE P E I L

mem e RRIRRERERENSAIN RS NIRRT AN]

LR NI N RN f g R d rg B g dghd gy B G drhaygl+

|11:'l1;1r l;q.:;-:iulp‘1-|il¢¢l-||r|ulp
L ]

rpd e remn BANESE IENNENERENNLLI NLINRLE NN
mpndeqray: BEEIINEFFIEFTYE FENN FYEFEY YT Y]
iric=ax-rn' PRSI EENRLEES R Y LR ET AL F LN Y
L LR EA e bynr b dmn bl rphepmdwn ik
Inua g0 mper RELERFEY I AL A Y A F A F A ]
L LRI ' ra FrE N "E R AFE NS EAEITEIFEN "N
14 pLEF LR - AN g I g P dpg N
a EdA BT [T

]
TRhreh Tk
mack ndp A L REELERLY s ncgmannn
iram*c nn v PRWILENEN] ;7T a4 1C mw 1L
cdman mha s PR EETEEY udpnul
tavcamn.nm LERRRERENF 1cTFany.: EEREEJLF
[ RN LR NN AP F L ran T K - FENTAELS
TR RTEy = s =i == g . Y ELLEED]
[T EITERE XN AR L3 - - h 3

. ]

mE ey Ay
.-ngq-;qhi I rYTEr
imicar o FENTLN RN ]
B g, PRI RN
iem e LEFEEERLL
nadamdkar b o JFLEEEELE]
|1lril|tnl_liilfl"lli\rlh\iil
maLsnsann-[RFERIERR] s namannn
lhilniptllill*llHHL adpa kg
QI gLdpy L 1 WA e g

L .

mwarntmatan: ETEILEET) w L EY
P8 arre RN ELTEEN] .+ 1Lna o mr FLRELY R
meparaw e JENBEYREL nrenrru-r. BERNEISEY
tymp nmgean EETEREFEEF |, y5 g, mpx i
R L FIA I s ranra g R RN EFR A FaNFA N RS
Im'kmw -xwn !-invt!!h -llii-lli-nri!!hunr
HFll'Jt- ~ L

Lamapmndr ] 3 -

I {6.nhb. m N . . Wlmp bk
hiR AN & Fh A’ i o ISR FIRLT
tpdrpd e o . ] e =iy
fndeqgtdys FEEFIY Y ] i ymdrEEal
ENIAFERN I N v rew= R AR RS RN F N L s anra
ey b B RE N LR EL ke R LLE I

+* L] ™

Will Not Fi

»




U.S. Patent Feb. 4, 2020 Sheet 4 of 9 US 10,553,992 B2

- [ n amm mam ur L] [
tapmfpetamn e s tran e R ra gy FrpnAg e trphAg s FraAg s Frehya Arnbdamirnbdahirabdnhdn' vl nt r AR IR IR LY
mpd ek fum A e um A ak uin Pk -k i ki Bk u o mk ek ik ok Rk ok mk o hmg Al fak A . I A e Y T T I I I T
FRE AR E N RN AR NN RN A NN RN A YN FRE AL TR R AR TR RN AR TR KT A LT R TR NP R TA L F YR T AL E PR r ey L L L L T L L LT
EE"EEYFEE"EENFEETEN 'EENSNFEECTEN . BN EETE NS EETENNFENSENNFENCEEUFEES
LA R FE RN TR LN . . . . LELANSRERNLANERENLENIRNNLENERN LT rhd gy R rd g8y
EFELE LR LI ) spmn ¥ RN ELE
[ an rm : max [ L a

L]
Hrhdpg ir Fa Rk F L AN drhd gy 8y AN rRd gy Edyr - - . - . [ L LT ] T d Fyl - m LR L ¥ [ AL

YL L L eI YL L FREE AT A R REN g Bl Rd BT A g TR HLd AR Fh LY AT AN AR PR HE g

PR L R I R LR I PR Y LIS R FE Y LIS . FIY LR IR IR R L I I I L ) AN NN AN NN LN N AEE NN NN AN NN NN - EAS NN NN AR NN rE N AU NN PN N AL NN r AN AT

Famphrfputaphfaatrahfpnbransfank R ra g trpnApgu bt rphAgnrradga Frpahya Arnbdamirabdabhfirnbdpbpdnudgnl PR+ dafgnrdnudgntnvdgntppnipgnsdnnd

AIITA I I T I I T LT . mp b nd fum P mk g un P mk g P NI I I I I I I - I I I I I I I I I I e
EAGE N g AN AL N LN A NN, : LA LT LN AR TN RN A LT E LT AT TR wLr EFEY RN - Y Y Y FEY I PRI Y Y FEY Y

EFAETFEEFEEEARE - IFENSENIFEENAENE ] L] ] L] L] . LEL LR rams

=Fdp n =B 4 o= =N 4 L
L I | L L] L L L] L LR L L L L L L L L L L) BT A TN TN TN N TN LN TN T AT E

"EEYSEE"EESSEETEEYFEENTEEESE N "IN EETEEESEESEENYNFEESEENYFEESE RS R FFEAMSEFFEEISANFE EITEIFEEE S N T 8 IFEEFA NI FE A AT FE NS AN T FEN"ENIFENSE

AN r Rl gy B rRd gy S hdpgEdrhidpqy ANl gy Sl r Rl gy S r QA gy Bl d g By [ R A LRI LRI LA E R AN REFEENF]] I RERFRRNIREFIRENIRELEFLIENIREFSRNYEREFLRE]

ALETLE LI L E LY L L Y [ Br =iy 4Tl p A AT A p A T A p A g T A p il ARl p i g i p Iy Rdp T p I g RNy e WL AR F g L RN p L P HE R Ep

I FE AR R N FR R NI I FE Y IR L FR R LR R AR LR IR IR R Y EE NN AR NN BN AL NN NN rE ALY NN NN . A E N rE N A NN r BN AN rE N AT NN r E AN
FrphfpabtrphfpgafrahfpgaFrahdpsForobkra o I T Frawfantduwfantdnvfontdnnipgntdnuin
s ek fdn i nbd i md s A mk s gl s aar+ A EETEIEERLLE []

L] - . ) '

A fempdspdn

FEg N PR F R R P R P F g R N PR AR Py W YR RSy

[ RERL RN . NN EETE NN EE SN NN SNE NN FE NN RN W

Feirkdpa N L A rhd g B r A o N rd g B rFsnl
L FTFLET) Pl g T gl T A g d g g T A pd
L FEE I F ) | FI Y ]

r LE] [N K] 4 .
2kdchdrrbdchid drL an
sndgptipudgnbtpdpudpntdnudrniinndinns rdp A R HA N s straSpuipauipalipphsraalipnhraulen b
EERN NI FFRNNIL FE YRR SR R TN LM FLAN T EF S AN A rE N A N A r BN AN A rE N AN A r BN ATNdr
FRLE | L R rE S FE N TSN I FEETSAYFEETSATFEETSLNTL AN R ETA R YA A L T FA R FE R I PR AP AR T FAR T A RTFARTERTIF AN N
LN L ] mkdrrdanbhdrrdankdrrdnvrhdmrdavrbred Y dmck-d bt svhrnbrrkrdcnbrredenbkrrrdenbrvrrei=n ki
TSk . LIRS L LY el E ey et A 1rgn i SERTRE Y LY LY wry . ' P g P F Ay E g P g E A g Py gy F iy
. ] s LERRATEYL RN EIEENARELEN HERIELRIE LRIN] H EEdEELE N NI N JLE ENAN AR N NI NAREENANAL
FAnghdrabdnhd PR drabdnh ] Wt e rehda A, . S dchdrrbkdchdprbichdprprbichdpobkdchidpry
F Lt FIE I F [ - r r - ] n wp

LENNANJALEEEN ua e . ] ] [} ] [ ] L]
2kdchdrLbdc . 4= hdrpLbkrnh * SR LR L IREE ] "o = JREFRNEFSREFR - e awa o cee == R R T LY
madputpgudy LI LY B LR AL AT | LI A LES BRI ] -m+dpgH et [ RESRIEERLE.
Ha g B dpEEa & . - e EE-rEE g ol L Eds B drE N Ay N H e BN oL EHF LN dprpEEd TN dr
.'I'IIJ'II'I'II FEETSTSinrda Jds s d*d A 4FENFL " FREERFEERTFERFEE SN R R BN BN III'!II'IFI
Ii-|1hhrl|l| [ R RENREIENILN REN ] 1 4 rdm11ddh - mw
LI Y

[] S Epm Fgm el gy T AL A LA ay
. .

LR ’ [ ] - LEE RN
Py P g gy P FALE LY PR . ) Ffmulalghy'ghk
LEENANAREENS AN REd B . [l AN ALdEILERIN
LedAcadrrbdc Y] hdppbkonh LIRFR I LI R R RN L JREFENFIREFNE m1t maic e trac
mudgpguphfpndy mhdpudpgnd rapnidvihanidn L LAY A RER RN N |im-Apabinépp’

LS FLAF LEF T [FLERERFIENLEE s s F e Tum b Y

EETARTAA RFL )
N

Mated State

L [

1- - . L L IR ]

Ay N A rEEEY T LR LIS Py . n lakdndhdtdmml

EIFARFERTER ; ] 1 FEALrFLII &L IR r E r L LBEILRFEITIEE

‘EE smramardu KLJ Errricnhwww . rEd FadAmrrtmadkp S ERIERLEENIR]  rrrurrirrhnm

(S B RN P | Lmg 2 Fp P g EEg P " RIS LT L AFELE LN LY &y RFrL kS PR

4 R Ti W EHARER: . LEENANJAREENS dd mE B E NIk N A=k imnmaansnnua ORI RS AR |

2hkdchi mdrcemacdrt 1 Eaobkdcndrrbkdc ¢ rxm traifrniccabl i h s = JREFENFIRREYNE Lod 11 dr1ndm:

dgppip " L] mndpuipdpgndy . e p-d ek k wipphipsilr oy RA N LIFL LN L
ol [] d m o wE N

AL E WAy
mEEE
mh n FEmh Anl LY [ ¥ ] 1 » ra " L =
mnlpmhd dpgglipuphipggtl L L LES LY 3 ] - N N IRLE LEIN I
[ELE RS - rENdYy N A rEEEY kN A pEFERLN, . i ] TLEM LY I
TFANFE EIFARFERTFR HINRTIEE . EArEE L EW L&
ravarnlk ErsrvhrnEraw LERRE rnh iR wy Fey FIAmErd rpat e ImarAsr-aniknm
LR AL - Py Py ey LLL L) EE Iy R 1 g 1 p ) "y SRR LE) UF L RES LFE L
HES N SLgH AEENJdEJdEEEEA e YA EFd RS
Fcadr ]
-

mupdrrdnnEnr AmAETYN - kN | k] [ ] rn [
LRI RS ) ; Tl pm A PR A gy B AT . ‘mE ey E PPy
R LEIEL IR - 'ERLEF I REE L RTEY H ENAENJLE N WA N
Fdnbhbkanbkidnh rund L ' . DAL LFEE LT LRl cndrnbdcn RN SN TN
smpulpmhrpat 1" fmiime g m?id - ERENERNELERNREE o ddqk &gk

AL LR RN LY charmna . nnpo (NIEEYEFY P i T Y LTS PP, s a0 L EPL AR RE) s fndn gt dpan
rerm RENNEIFNRREY 1rratranirxn RERRREIN rrairrriranas BNIRENE] anrnnrransrnER T NEIRY NINE N
mara ] i rn v muy -t Aarrreaer [N3NELN] rinmudrr iR RN R LE N RN |
LY g% 1 = 1y ‘= Eg'E b "I LRI L u LS | ] n | K arynF Ly P R

I F I FEET"F RN FEET"F RN FEE"FEIFEE"F E I FEE"F EIFEE"FEIFEE"FETFEER"FEYTFER"EN"

L] [ L]
L IT L EEE L T TR EEE L Y]
Ful AP F B P A F PR NP R P F e P A P FE NP AP P N P A F RN P AP FE I PSS A F PR BT R P F P
EE I T E NN NN " EENEFE N E NN NN E NN EENCE NN/ ENCCE NI FENCE NN FEECENUFEEFE
A By B r R d gy B AR d p g Bl R Ay B dr Ay B A Rdd g BdAr R dd B drhdd  NdrhFfphs
R AT A R RN AT AR RN AT AR RN AT AR AT AR AT AR RN T A A I NAT AR I kT g bd
L | r

] L] r L

y F Fusdrpubda i st dnud i avd sy nd FAnvd oA vdrnt Fundrav da™dmnd
EBhmpddf b b A B AN b A b p AN b Al Bk dd B b A p B b dd N bp bk
FrEE P R P F e NP A F P B P L F e N Pl A P e B P E F P I Pl A F PR B Pl A P F e NP R FFe I B R F PP

FEE "IN SEETEEES NN E NN EETE NN NN E NN EENCE NN EECE NI FEECE NN FEECENEFEEFE
ridpgy A dpy i drid ey drRidgy Sdrhdpy i dridpy 8 drRidpy 8 drhdp g 8drhdypy8drhFfphs
LR T A PR T A E RN T AR R » PRI NG T AR I hTp g
b ]

rEEa -
L] L LN} ] L2} L L] L LB LR L] ]
FpFd I N FRHEd JRFAHEdJRFEHEL Y] M Ed $ BT
TEEFEE Y NN FEE NS NN FE NN NN FEEETE T FEEEY NN N EETE T FEEEY NS FEEEETEYFEENETIENNLE
i pgphgphdppbppudppbgpadpgpbppadppidpadpgptidpadppntrduadpptidaudnnrdnninwd
[} Hdm

- = - - mpdm -y - - RN &
T R FR Y AN R EFR Y Y R R S F RS R NN R RS R ER A N A R LS S R L R NS R R A N ES R LA A L]
EEFFETFEEFFE I FE N F R I FEE T PRI FE NS FE I FE " AN I FE N AN I FEE" SN T FENSENTFE NN
AFRLFIRAFEL NS RATFRE NI LSFRENIE R RENLERFRENIARFARNIARFARNLIRLFLRNLRENF LYY ]
I R Il g RN P RN P RN Pl J R Pl R Fp {Ead R P HEd P Ed R HEn g ET g
TE N FEE YT NN FEEET NN FE NN NN FE N ETE N FE NN E NN EETE T FEEEYT NS ENEETNYFEEETESLE

Ehfpgpbpphfppbdpvdpgpbdpndpgunbppudpptdaudpgntdnvdigntdnndignt gt dnwinnd

LY Fl mh
ahNumpdnkly Fdoh NumPdakl L EEY LR Fdmd s P d i n
Y R e Y R S A Y RS A S A NS A S R R A A R PR A AN AR R NS R NS A NS R LA A L B

R pafchdpofchidpafdchd ol fchd o s pafdchd el fchdpoNchdphd
[ ] [N AR LEN RN NRLENLENRLEN AN NRLE N RENRLENRREERLN SRR NRERY Y
Fl Fl L ) a4 [ ]

L LN 1

LR FS LY Fuh Fu Au L L] ) Aufhdsubkdunh
IR RES A RN R R RN ARER RN ARERNRESRRERNRENN] FophlgakFyg [ AEJRES N ARSI RRTRLFE]
AEErE N A NN r BN AL NN r BN AL NN r BN A E N r BN AL BN r BN AL NN r BN AL NN BN AL E N rEN AL ENLE
ARFEAT FEARFE AT FARFE AT FARFE AT FARFE AT FARF AR I FARF AR T FA RS LT FA R EATFARTIEE"
drphrrbhrpbynphophrrbrdrp b hopbrrrdopmhoenh - L]
[ F XN Frg Pl N P g P N PP R P N F g rgN NFFgR
dENFENTANEFENSANEF SN NA NN AN ENAN N LENNANNFEEEY4INNERE
cadpaVchdprbichdpridcidprbdchdprLfdchidprprLbichdpel
u redpn Lk ] LLE N ] L] L] Apghdpulifgpy

[ ] TrEEF L LN ] [ LN ] ]
dagndrahdanbrahdasbkrahfanbdpghfanbripghfasbrighfanbkdght brAiphdrabdpghdSrhdrn
L L LN R Ly L L LR L L L L L L L L R R R N A R R L
AN rE N A NN r AN r BN A AN r BN AN N r N A NN rE N AL NN r BN AN N A r NN AN A r N AT NSLE
AR AT FA R ET F AP A A  FA R A RAI FA R A AT FA R PSR I FA R P A AT FEA R PSR T FA R BRI FARIEE
i--Ivvti-q’vvti-x
W FFy

Wit Not Fi

th Variation)
emale Connector
325

Top Vie

rrdeg hirpd=ghnr aidrrdmng hapr aidprdenhipm ahdprdeyhippdeyhimprdpmn @
LA YT R Y R YR PR RN E Y RN FRNY LY N L LY N N Ap B Fpudpyuu iy fges
EEFANTFEEFA N T FEN/ A R TN NN/ AN TEE N/ AN T NN E/F4A NI EEE/FENLEEE/FENLE NN/ NLEENdNNS
fanbrahdanbrFrahdfanbkrahdanbdighfanbinhdanbdghfasbrinhdrnbinhdfonbdnhdorhidrn

S I ErEEdSEErEE A EErE N AR ErE AN drE N A E N rE N dA N drE N AT N dArE N AT ETLE

e L) L

I FEERIE N FR] I FEE RIS N FR R EFIE RIS R FI Y RIS Y NiEE NN N
FEETAE I FEE AN N FEETANNFEETANNFEETSEYFEETSENSFEETSIEIFEETSENTFAEETIANFELEd
rrdeqhrrpdenhiprpdenhirrdenhirrdenhimprpdenbirrdenhimprdeahdimrrdnrhdirr b b
LT YT RS R RS F Y E Y Y RS L LY P RS Y L NS F L S N R L W]
AN FE AN I NN A NI NN A NI N NS A N I NN N AN I NN AN LN NS NLE NN NLE N NdN NS
fanbdrahtanbrahdanbkrahdanbdnhtanbrinhfanbrdaghfanbrdnhdrnbinhfonbdahdiohirn
L) Efpgnlipphlpguipnhiguipphigal hEfpgulpphifan mhFfpulpghigghp
[] a a

dEEL dENLEENEAN EENAEEL L || | ]
cadpr Ehdprbichdprbichdrr ehdprbichdprbdcndprbdchdrL » Hehtnm
nhppyiggipgpyigupippydpgpipgpydppippndpgpipdpydgpguipudgpipgpydppbdgnipnipnhy
I LI IR RS AR R IR R F R R R FR R R R R IR I AR E R R PR R IR T IR E AR F I I
FEET"d NI FEE"dEYFEETAENFEE AN I FE N "SENFEETSENFEN "IN FEE"SANFEENTSATFELEA
rri=ahdirrd=qhdrrd=nhirrd =i rrdan i rrdi =i rrdaa R Frrda i rrdn T hirr by b
A N g g O N g N Ny B Ty N T g W e g T N T P T AT T g
EEd & EIEE NS4 EIEE NS NI N NN NI NN NS N IEE NS NI NN NS EAEENA& ELE N NS ELE N ERIEET
p 5, - » » ] » ] » [ » [ » ] » [ » [ ]

,?
s

-
7

o7

a
'

]
A

Male Connector
300

Different Male Connector




U.S. Patent Feb. 4, 2020 Sheet 5 of 9 US 10,553,992 B2

Male Connector Female Connector
400 4295

FIG. 4



US 10,553,992 B2

Sheet 6 of 9

Feb. 4, 2020

U.S. Patent
§
\

S DI




US 10,553,992 B2

Sheet 7 of 9

Feb. 4, 2020

U.S. Patent

\A BN

809

909

¢09

009



of 9 US 10,553,992 B2

Sheet 8

Feb. 4, 2020

U.S. Patent

] K |

009



U.S. Patent Feb. 4, 2020

Sheet 9 of 9 US 10,553,992 B2

Structuring Male
Connector Device
704

----------------------------------------------------------------------

Structuring Female
Connector Device
706

Initial Mode

08

...............................................................................

Maintain

Key Features

714

712

Physically
Adjustable
Ridges

Revolvable

Ridges
718

FI1G. 7

- Circuitry
720

l

Programmable
D tag
722




US 10,553,992 B2

1
DYNAMIC KEYING ASSEMBLY

RELATED APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 14/277,961 filed Jan. 24, 2014, now allowed, which 1s

a continuation of U.S. application Ser. No. 14/162,973, filed
May 14, 2014, both of which are incorporated herein in their

entirety.

FIELD OF THE INVENTION

The present disclosure generally relates to a connector
assembly. In particular, it relates to a connector assembly for
providing a dynamic keying system.

BACKGROUND

The number of cable connections necessary to facilitate
functionality of electronic systems 1s steadily increasing.
Individualized connector assemblies are one tool that can be
used to manage cable connections of electronic systems. As
the number of cable connections increases, the need for
managing cable connections may also increase.

SUMMARY

Aspects of the present disclosure are directed to a
dynamic keying system, and methods of using, that address
challenges including those discussed herein, and that are
applicable to a vaniety of applications. These and other
aspects of the present invention are exemplified 1n a number
of 1mplementations and applications, some of which are
shown 1n the figures and characterized in the claims section
that follows.

Aspects of the present disclosure, in certain embodiments,
are directed toward a connector assembly for facilitating a
dynamic keying system. In certain embodiments, the
dynamic keying system can include a male connector device
having a first plurality of settings for one or more key
teatures. The dynamic keying system can also include a
female connector device having a second plurality of set-
tings for one or more key features. Consistent with various
embodiments, the female connector device can be config-
ured to operate 1n an 1itial mode and a subsequent mode.
When 1n the nitial mode, the female connector device can
be configured to, in response to the mtroduction of the male
connector device, correspond a first setting of the first
plurality of settings to a second setting of the second
plurality of settings. When in the subsequent mode, the
female connector device can be configured to permit cou-
pling with at least one male connector device having the first
setting and consistently deny access to at least one male
connector device having a third setting different than the first
setting.

Aspects of the present disclosure, in certain embodiments,
are directed toward a method for assembling a dynamic
keying system. In certain embodiments, the method can
include structuring a male connector device to have a first
plurality of settings for one or more key features. In certain
embodiments, the method can also include structuring a
female connector device to have a second plurality of
settings for one or more key features, and configured to
operate 1 an 1nitial mode and a subsequent mode. When 1n
the 1nitial mode, the female connector device can be con-
figured to, i response to the introduction of the male
connector device, correspond a first setting of the first
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plurality of settings to a second setting of the second
plurality of settings. When 1n the subsequent mode, the

female connector device can be configured to permit cou-
pling with at least one male connector device having the first
setting and consistently deny access to at least one male
connector device having a third setting different than the first
setting.

Aspects of the present disclosure, 1n certain embodiments,
are directed toward a connector assembly for facilitating a
dynamic keying system. In certain embodiments, the
dynamic keying system can include a male connector device
having a first plurality of settings for one or more ridges
protruding from the male connector device. The ridges can
be physically adjustable in a plane relative to the male
connector device. The dynamic keying system can also
include a female connector device having a second plurality
ol settings for a receptacle located within the female con-
nector device. Consistent with various embodiments, the
temale connector device can be configured to operate 1n an
initial mode and a subsequent mode. When 1n the initial
mode, the receptacle can be substantially deformable, and
the female connector device can be configured to, i1n
response to the introduction of the male connector device,
correspond a first setting of the first plurality of settings to
a second setting of the second plurality of settings. When 1n
the subsequent mode, the receptacle can be substantially
non-deformable, and the female connector device can be
configured to permit coupling with at least one male con-
nector device having the first setting and consistently deny
access to at least one male connector device having a third
setting different than the first setting.

The above summary 1s not imtended to describe each
illustrated embodiment or every implementation of the pres-
ent disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings included in the present application are
incorporated into, and form part of, the specification. They
illustrate embodiments of the present disclosure and, along
with the description, serve to explain the principles of the
disclosure. The drawings are only illustrative of certain
embodiments of the mvention and do not limit the disclo-
sure.

FIG. 1A shows a side view of a male connector device
with an adjustable-height key feature and a female connector
device of the dynamic keying system, consistent with
embodiments of the present disclosure.

FIG. 1B shows a front view of a male connector device
with an adjustable-height key feature and a female connector
device of the dynamic keying system, consistent with
embodiments of the present disclosure.

FIG. 2 shows a top view of a male connector device with
an adjustable-length key feature and a female connector
device of the dynamic keying system, consistent with
embodiments of the present disclosure.

FIG. 3 shows a top view of a male connector device with
an adjustable-width key feature and a female connector
device of the dynamic keying system, consistent with
embodiments of the present disclosure.

FIG. 4 shows a side view of a male connector device and
a female connector device with revolvable key features,
consistent with embodiments of the present disclosure.

FIG. 5 shows a side view of a male connector device and
a Temale connector device with electronic 1dentification key
features, consistent with embodiments of the present disclo-
sure.
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FIG. 6A shows a side view of a male connector device
with an exemplary physically adjustable key feature, con-

sistent with embodiments of the present disclosure.

FIG. 6B shows a top view of a male connector device with
an exemplary physically adjustable key feature, consistent
with embodiments of the present disclosure.

FIG. 7 shows a method of assembling a dynamic keying,
system, consistent with embodiments of the present disclo-
sure.

While the imnvention 1s amenable to various modifications
and alternative forms, specifics thereof have been shown by
way of example 1n the drawings and will be described in
detail. It should be understood, however, that the intention 1s
not to limit the mvention to the particular embodiments
described. On the contrary, the intention 1s to cover all
modifications, equivalents, and alternatives falling within
the spirit and scope of the mvention.

DETAILED DESCRIPTION

Aspects ol the present disclosure relate to wvarious
embodiments and methods of a system for dynamic keying.
The system can include a connector assembly having a male
connector device and a female connector device, the male
connector device configured to couple with the female
connector device. The male connector device and the female
connector device can include one or more key features
configurable 1n one or more settings prior to coupling. Upon
coupling, the female connector device can correspond to the
current key feature settings and lock into a subsequent
position. In the subsequent position, the female connector
device can be configured to permit coupling with at least one
male connector device having the current setting, and deny
access to at least one male connector device having a
different setting than the current setting. While the present
invention 1s not necessarily limited to such applications,
various aspects of the invention may be appreciated through
a discussion of various examples using this context.

Aspects of the present disclosure relate to the recognition
that, 1n certain situations, connection of related electronic
units can require the use of i1dentical connectors, which can
lead to mistaken interconnection between electronic units.
Such mishaps can go unnoticed, resulting in 1mpacts on
elliciency and productivity, as well as creating potentially
unsafe environments due to electrical hazards. Further,
although labeling of each individual electrical unmit can help
alleviate such difliculties, this approach can be time con-
suming, and electrical units may be incorrectly labeled.
Accordingly, aspects of the present disclosure relate to a
method and system for a connector assembly for dynamic
keying that can facilitate individualized keying between
male and female connector devices. The present disclosure
may provide benefits associated with simplified pairing of
clectronic connector devices.

Aspects of the present disclosure include a method and
system for dynamic keying. The method and system can
include a male connector device having a first plurality of
settings for one or more key features, and a female connector
device having a second plurality of settings for one or more
key features. The female connector device can be configured
to operate 1n an 1nitial mode and a subsequent mode. In the
initial mode, in response to the introduction of the male
connector device, the female connector device can corre-
spond a first setting of the first plurality of settings to a
second setting of the second plurality of settings. In the
subsequent mode, the female connector device can be con-
figured to permit coupling with at least one male connector
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device having the current setting, and deny access to at least
one male connector device having a setting different than the
current setting.

Turning now to the figures, FIG. 1A shows a side view of
the male connector device and the female connector device
of the dynamic keying system, consistent with embodiments
of the present disclosure. Aspects of FIG. 1A are directed
toward a dynamic keying system with a male connector
device 100 and a female connector device 125 that can

include one or more key features 102, 106 configurable 1n
one or more settings prior to coupling. Upon coupling, the
female connector device 125 can correspond to the current
key feature setting of the male connector device 100 and
lock 1nto a secure position. Consistent with various embodi-
ments, the dynamic keying system can also include one or
more connecting members 104. In certain embodiments, the
connecting members 102 can include electrical pins; how-
ever, other connecting members are possible, including but
not necessarily limited to plugs, prongs, and wires. Other
shapes and connecting member types are also possible. In
certain embodiments, the connecting members 102 can be
configured to interface with one or more electrical contacts
110.

Aspects of the present disclosure may be used for a
variety of connector systems 1n which the imnsertion of a male
connector device mterfaces with a female connector device.
Further, aspects of the present disclosure can allow for more
than one male connector device to couple with a female
connector device.

Consistent with various embodiments, the electrical con-
tacts 110 can be located on a support surface 108. In certain
embodiments, the support surface 108 can be part of a
scallold structure with parallel arms, each upholding at least
one electrical contact 110. In certain embodiments, the
support surface 108 can be attached to one or more walls of
the female connector device 125. For example, the scaflold
structure can be aflixed to the side walls of the female
connector device 125 such that it guides the connecting
members 104 to the electrical contacts 110 when a male
connector device 100 interfaces with the female connector
device 125.

In certain embodiments, the male connector device 100
and the female connector device 125 can include one or
more key features, 102, 106. The key {features can be
individually configured 1n one of a plurality of settings
betore 1mitial coupling of the male connector device 100 and
the female connector device 125. For example, in certain
embodiments, the key feature 102 can be configured 1n a first
setting prior to coupling of the male connector device 100
and the female connector device 125. Upon 1nitial coupling,
the female connector device 125 can correspond to the first
key feature setting of the male connector device 100 and
lock 1nto the subsequent position. The key features 102, 106
can be one of a number of designs. For example, 1n certain
embodiments, the key feature 102 can be a ndge architecture
located on the male connector device 100, and the key
teature 106 can be a deformable material located within the
temale connector device 125.

FIG. 1B shows a front view of the male connector device
100 and the female connector device 1235 of the dynamic
keying system, consistent with embodiments of the present
disclosure. Aspects of FIG. 1B are directed toward a
dynamic keying system with one or more key features 102,
106 including a ridge architecture with adjustable height and
a deformable material to facilitate keying between the male
connector device 100 and the female connector device 125.
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As shown in FIG. 1B, the key feature 102 can include a
ridge architecture with one or more ridges extending from
the male connector device 100. Although the key feature 102
1s depicted as having four ridges 1n FIG. 1B for simplicity,
other configurations are also possible. Consistent with vari-
ous embodiments, the rndge architecture can be configured
in one of a plurality of settings. For example, 1n certain
embodiments, each ridge can be configured to extend and
retract relative to the male connector device 100, thereby
altering the height of each ridge. In certain embodiments,
cach ridge can be adjusted to a certain height and locked 1n
position to prevent accidental adjustment. Prior to initial
coupling with the female connector device 1235, the ridge
architecture can be configured 1n a first setting.

Consistent with various embodiments, the key feature 106
can include a deformable material located within the female
connector device 125. In certain embodiments, the deform-
able material can be substantially deformable prior to mitial
coupling with the male connector device 100, and substan-
tially non-deformable after initial coupling. For instance, the
deformable material could respond to a change 1n environ-
mental conditions, such as exposure to air, a change in
temperature, exposure to ultraviolet light, or an electrical
current. For example, in certain embodiments, upon 1nitial
coupling of the male connector device 100 and the female
connector device 125, the deformable material can conform
to the first setting of the ridge architecture and solidify. Such
a configuration could allow for coupling and decoupling
between the female connector device 125 and a male con-
nector device 100 configured 1n the first setting.

Consistent with various embodiments, the deformable
material can be one of a number of different materials. For
example, 1 certain embodiments, the deformable material
can include epoxy, clay, thermoplastic resins, thermoplastic
polymers, thermoset resins and thermoset polymers. More
particularly, the deformable material can include polyester
resin, vinyl ester resin, phenolic, and urethane. In certain
embodiments, a combination of various materials may be
utilized. Consistent with various embodiments, the deform-
able material can be substantially deformable prior to mitial
coupling with the male connector device 100, and substan-
tially non-deformable after initial coupling.

FIG. 2 shows a top view of the male connector device and
the female connector device of the dynamic keying system,
consistent with embodiments of the present disclosure.
Aspects of FIG. 2 are directed toward a dynamic keying
system with one or more key features 202, 206 including a
ridge architecture having one or more ridges with adjustable
length and a deformable material to facilitate keying
between the male connector device 200 and the female
connector device 225.

As shown 1n FIG. 2, the dynamic keying system can
include a male connector device 200 and a female connector
device 225. Consistent with various embodiments, the male
connector device 200 can include a key feature 202, and the
female connector device can include a key feature 206. For
example, 1n certain embodiments, the key feature 202 can be
a ridge architecture including one or more ridges, and the
key feature 206 can be a deformable material. Consistent
with various embodiments, the length of the individual
ridges ol the ridge architecture can be independently
adjusted. For example, 1n certain embodiments, one ridge of
the male connector device 202 can be adjusted to a greater
length relative to one or more other ridges. In certain
embodiments, the deformable material can be substantially
deformable prior to mitial coupling with the male connector
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device 200, and substantially non-deformable after inaitial
coupling with the male connector device 200.

Consistent with various embodiments, upon initial cou-
pling of the male connector device 200 and the female
connector device 225, the deformable material can conform
to the first setting of the ridge architecture and solidify. For
example, the deformable material can conform to the shape
and dimensions of the ridges, thereby forming one or more
grooves 208 in the deformable material of the female
connector device 2235. Such a configuration could allow for
coupling and decoupling between the female connector
device 225 and a male connector device 200 configured 1n
the first setting. As shown in FIG. 2, 1n certain embodiments,
a different male connector device 250 configured 1n a setting
other than the first setting can be prevented from interfacing
with the female connector device 2235. For example, as
shown 1n FIG. 2, a different ridge 204 of the different male
connector device 250 may be too long to enter a groove 208
of the female device 225.

FIG. 3 shows a top view of the male connector device and
the female connector device of the dynamic keying system,
consistent with embodiments of the present disclosure.
Aspects of FIG. 3 are directed toward a dynamic keying
system with one or more key features 302, 306 including a
ridge architecture having one or more ridges with adjustable
width and a deformable material to facilitate keying between
the male connector device 300 and the female connector
device 325.

As shown in FIG. 3, the dynamic keying system can
include a male connector device 300 and a female connector
device 325. Consistent with various embodiments, the male
connector device 300 can include a key feature 302, and the
temale connector device can include a key feature 306. For
example, 1n certain embodiments, the key feature 302 can be
a ridge architecture including one or more ridges, and the
key feature 306 can be a deformable material. Consistent
with various embodiments, the width of the individual
ridges of the ridge architecture can be independently
adjusted. For example, 1n certain embodiments, one ridge of
the male connector device 302 can be adjusted to a greater
width relative to one or more other ridges. In certain
embodiments, the deformable material can be substantially
deformable prior to 1nitial coupling with the male connector
device 300, and substantially non-deformable after initial
coupling with the male connector device 300.

Consistent with various embodiments, upon initial cou-
pling of the male connector device 300 and the female
connector device 325, the deformable material can conform
to the first setting of the ridge architecture and solidify. For
example, the deformable material can conform to the shape
and dimensions of the ridges, thereby forming one or more
grooves 308 in the deformable material of the female
connector device 225. Such a configuration could allow for
coupling and decoupling between the female connector
device 325 and a male connector device 300 configured 1n
the first setting. As shown in FIG. 3, 1n certain embodiments,
a different male connector device 350 configured 1n a setting
other than the first setting can be prevented from interfacing
with the female connector device 325. For example, one or
more of the ridges of the different male connector device 350
can be too wide to enter a groove 308 of the female
connector device 325.

FIG. 4 shows a side view of a male connector device and
a female connector device with revolvable key features,
consistent with embodiments of the present disclosure.
Aspects of FIG. 4 are directed toward a dynamic keying
system with one or more key features 402, 406 including a
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movable ridge and a movable outer ring to facilitate keying,
between a male connector device 400 and a female connec-
tor device 425.

As shown i FIG. 4, the dynamic keying system can
include a male connector device 400 and a female connector
device 425. The male connector device 400 can include a
key feature 402, and the female connector device can
include a key feature 406. Consistent with various embodi-
ments, the key feature 402 can be a movable ridge that
protrudes from the male connector device 400, and can
revolve around the perimeter of the male connector device
400. In certain embodiments, the movable ridge can be
locked 1n place to prevent accidental or involuntary adjust-
ment. Consistent with various embodiments, the key feature
406 can be a movable ring configured to revolve around the
perimeter ol the female connector 225. The movable ring
can mnclude a guide slot 408 for interfacing with the movable
ridge on the male connector device 400, and {facilitate
coupling between the male connector device 400 and the
temale connector device 425. Further, the movable ring can
also be locked in place 1n a subsequent mode to prevent
accidental adjustment.

As shown in FIG. 4, 1n certain embodiments the male
connector device 400 can include an array of connecting
members 404. In certain embodiments, the connecting mem-
bers 404 can be electrical pins configured to interface with
an array ol receptacle slots 410 located within the female
connector device 425.

As an example, 1n certain embodiments, a user may set the
movable ridge to a position at 45 degrees relative to the top
of the male connector device 400, and lock the movable
ridge 1n place. Accordingly, the movable ring could also be
set to 45 degrees relative to the top of the female connector
device 425 and be locked 1n place. Such a configuration
could allow the movable ridge of the male connector device
400 to be received by the guide slot 408 of the female
connector device 425, and facilitate coupling between the
connecting members 404 of the male connector device 400
and the receptacle slots 410 of the female connector device
425.

FIG. 5 shows a side view of a male connector device and
a female connector device with electronic 1dentification key
features, consistent with embodiments of the present disclo-
sure. Aspects of FIG. 5 are directed toward a dynamic
keying system with one or more key features 502, 506
including an identification bit and an interrogation bit to
tacilitate keying between a male connector device 500 and
a female connector device 525.

As shown 1n FIG. 5, consistent with various embodi-
ments, the male connector device 500 can include one or
more connecting members 504. In certain embodiments, the
temale connector device 525 can have one or more electrical
contacts 510 configured to interface with the connecting
members 504. Consistent with various embodiments, the
clectrical contacts 510 can be located on a support surface
508. In certain embodiments, the support surface 308 can be
part of a scaflold structure with parallel arms, each uphold-
ing at least one electrical contact 510.

Consistent with various embodiments, the male connector
device 500 can include a key feature 502, and the female
connector device 5235 can include a key feature 506. In
certain embodiments, the key feature 502 can be an identi-
fication bit, and the key feature 506 can be an interrogation
bit. In certain embodiments, the identification bit and the
interrogation bit can each include an integrated circuit and
an antenna, and be configured to wirelessly communicate
with one another. In certain embodiments, the identification
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bit and the interrogation bit can be a radio-frequency 1den-
tification (RFID) system based on one of a number of
designs. For example, the interrogation bit can be an active-
reader passive tag (ARPT) system that transmits an inter-
rogation signal, and the identification bit can be a battery-
assisted passive tag (BAPT) system that transmits a user-

programmed ID tag in response to the interrogation signal.

Consistent with various embodiments, the male connector
device 5300 can include non-volatile memory for storing a
first ID tag. The first ID tag can be programmed by a user 1n
a first setting ol a plurality of settings, and transmitted 1n
response to an interrogation signal from an interrogation bit
in a female connector device 525. For example, the first 1D
tag could be a four digit code set by a user. As another
example, 1n certain embodiments, the first ID tag could be a
digital timestamp 1dentifier. In certain embodiments, the
temale connector device 5235 can also include non-volatile
memory for storing a second ID tag. In certain embodi-
ments, the female connector device 525 can be configured in
an initial mode, 1n which the female connector device 1s
capable of coupling with a male connector device 500, and
the second ID tag 1s 1n a standby state. In the standby state,
the second ID tag can be configured to automatically pro-
gram 1itself 1n a second setting of a plurality of settings 1n
response to coupling of the female connector device 525 and
the male connector device 500. The second setting of the
second ID tag can correspond to the first setting of the first
ID tag. As an example, the first ID tag could be programmed
by a user to be 1234. In the mitial mode, upon first coupling
with the male connector device 500, the interrogation bit
could transmit an interrogation signal. In response to the
interrogation signal, the identification bit of the male con-
nector device 500 could transmit its first ID tag of 1234, and
the second ID tag could automatically program itself to a
corresponding tag matching the first ID tag, such as 1234.

As shown 1n FIG. 5, 1n certain embodiments, the female
connector device can include a sealing gate 512. In the mnitial
mode, the sealing gate 512 can remain open, and allow for
coupling with one or more male connector devices 525.
Consistent with various embodiments, 1n response to pro-
gramming the second ID tag, the female connector device
525 can enter a subsequent mode. In the subsequent mode,
the sealing gate 512 can remain closed, and prevent coupling
with at least one male connector device 525. Consistent with
vartous embodiments, when in the subsequent mode, the
interrogation bit of the female connector device 525 can be
configured to permit coupling with one or more male
connector devices 5235 that have a first ID tag setting that
corresponds to the second ID tag setting of the female
connector device 525. For example, in certain embodiments,
the female connector device 325 can transmit a radio-
frequency interrogation signal. In response, a male connec-
tor device 300 1n range to receive the interrogation signal
can transmit 1ts first ID tag via an identification signal. In
certain embodiments, if the first setting of the first ID tag
corresponds to the second setting of the second ID tag, then
the sealing gate 512 can open to allow for coupling between
the female connector device 525 and the male connector
device 500.

Referring now to FIG. 6A and FIG. 6B, FIG. 6 A shows a
side view ol a male connector device with an exemplary
physically adjustable key feature, consistent with embodi-
ments of the present disclosure. FIG. 6B shows a top view
of the male connector device with an exemplary physically
adjustable key feature, consistent with embodiments of the

present disclosure. Aspects of FIG. 6A and FIG. 6B are
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directed toward a male connector device 600 with an adjust-
able ridge architecture for customizing a dynamic keying
system.

As shown in FIG. 6A, consistent with various embodi-
ments, the male connector device 600 can include an adjust-
able ridge architecture with one or more ridges 602. Fach
ridge 602 can be configured to slide forward and backward
in a groove 610 located on the male connector device 600.
In certain embodiments, the groove can be oriented length-
wise relative to the male connector device 600, as shown 1n
FIG. 6B. A sliding base 606 can be attached to the bottom
of each ridge 602, and can facilitate movement of a ridge
602 1n a groove 610. Consistent with various embodiments,
the body of the male connector device 600 and each ridge
602 can include a plurality of slots located lengthwise
relative to the male connector device 600. In certain embodi-
ments, the slots located on the body of the male connector
device 600 and each ridge 602 can be spaced so as to align
with one another. Consistent with various embodiments, a
securing pin 608 can be inserted through the slots of the
ridge 602 and the male connector device 600, thereby
locking the ridge 1n place. As shown in FIG. 6B, in certain
embodiments, multiple ridges can be adjusted to different
positions and locked in place with a securing pin 608.
Accordingly, such a solution can allow for customization of
the male connector device 600, and facilitate individualized
keying between the male connector device 600 and a female
connector device. Other solutions are also possible.

FIG. 7 shows a method 700 of assembling a dynamic
keying system, consistent with embodiments of the present
disclosure. Aspects of FIG. 7 are directed toward structuring
a male connector device and a female connector device with
one or more key features to facilitate individualized keying
between the male connector device and the female connector
device. The method 700 may begin at block 702.

Consistent with various embodiments, at block 704 the
method 700 can include structuring a male connector device.
In certain embodiments, the male connector device can be
structured to have a first plurality of settings for one or more
key features. For example, in certain embodiments, the key
features can i1nclude a nidge architecture configurable 1n a
plurality of position settings.

At block 706, the method 700 can include structuring a
temale connector device. The female connector device can
be structured to have a second plurality of settings for one
or more key features. For example, in certain embodiments,
the key features can include a deformable material configu-
rable 1n a plurality of settings. As shown 1n FIG. 7, at block
708, the female connector device can be structured in an
initial mode, 1n which the female connector device 1s con-
figured to correspond a first setting of the first plurality of
settings to a second setting of the second plurality of settings
in response to the mtroduction of a male connector device.
At block 710, the female connector device can be structured
to have a subsequent mode, 1n which the female connector
device 1s configured to permit coupling with at least one
male connector device having the first setting. Furthermore,
in the subsequent mode, the female connector device can
consistently deny access to at least one male connector
device having a third setting different than the first setting.
At block 712, the female connector device can be further
configured to, 1n the subsequent mode, maintain the second
setting of the plurality of settings.

At block 714, the male connector device and the female
connector device can be structured to have one or more key
features. As shown 1n FIG. 7, 1in certain embodiments, at
block 716 the key features can be structured to include one
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or more ridges protruding from the male connector device,
and be physically adjustable in a first plane relative to the
male connector device. For example, the length, width, or
height of the ndges could be physically adjusted in a
plurality of position settings. Furthermore, the key features
can mnclude a receptacle located within the female connector
device. The receptacle can be configured to be substantially
deformable in the initial mode and substantially non-de-
formable 1n the subsequent mode.

At block 718, the key features can be structured to include
one or more ridges protruding from the male connector
device, and be configured to revolve around the perimeter of
the male connector device. Furthermore, the key features
can include a receptacle located within the female connector
device. The receptacle can be configured to be substantially
deformable 1n the initial mode and substantially non-de-
formable 1n the subsequent mode.

At block 720, the key features can be structured to include
identification circuitry 720. The 1dentification circuitry can
include a first circuitry within the male connector device
configured to communicate with a second circuitry and
provide a {first identification tag in response to an iterro-
gation request from the second circuitry. The second cir-
cuitry can be located within the female connector device,
and be configured to communicate with the first circuitry
and provide an interrogation response. In response to receiv-
ing the first identification tag from the male connector
device, the second circuitry can verity the identification tag.
Furthermore, the key features can be structured to include a
gate located at an entrance to the female connector device.
The gate can be configured to open 1n response to verifica-
tion of the 1dentification tag and allow coupling between the
male connector device and the female connector device. In
certain embodiments, at block 722, the first identification tag
can be programmable 1n one of a plurality of settings using
a code created with a timestamp identifier. Furthermore, at
block 724, verityving the first idenftification tag can be
configured to determine whether a first setting of the first
identification tag corresponds to a second setting of a second
identification tag. In certain embodiments, the second 1den-
tification tag can be associated with the second circuitry.

Although the present disclosure has been described 1n
terms of specific embodiments, it 1s anticipated that altera-
tions and modifications thereof will become apparent to
those skilled in the art. Therefore, 1t 1s intended that the
following claims be interpreted as covering all such altera-
tions and modifications as fall within the true spirit and
scope of the disclosure.

The mvention claimed 1s:

1. A dynamic keying system comprising:

a male connector device having a circular perimeter
including a movable ridge which may be set by revolv-
ing around the perimeter of the male connector device
to a chosen position; and

a female connector device having a circular perimeter and
a movable ring with a guide slot for interfacing with the
movable ridge and configured to revolve around the
circular perimeter, wherein:

in an initial mode the female connector device 1s config-
ured such that the movable ring 1s rotatable to corre-
spond the position of the guide slot to the chosen
position of the male connector device; and

in a subsequent mode the female connector device 1s
configured to permit coupling with at least one male
connector device having the chosen position and con-
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sistently deny access to at least one male connector
device having the movable ridge 1n a different position
than the chosen position.

2. The system of claim 1, wherein the movable ridge
protrudes radially outward from the perimeter of the male 5
connector device.

3. The system of claim 1, wherein:

the male connector device further comprises a plurality of

clectrical connecting members; and

the female connector device further comprises a plurality 10

of longitudinal receptacle slots that are each configured
to receive a corresponding one of the plurality of
clectrical connecting members for the coupling.

4. The system of claam 3, wherein an aperture of the
female connector device 1s configured to receive each of the 15
plurality of electrical connecting members and the movable
ridge of the male connector device during the coupling.
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